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ïhe present application is a division of appli- 
cation Serial No. 502,266, filed September 14, 
1943, matured into Patent No. 2,416,907, dated 
l\oEarch 4, 1947. 
The present fllvention relates to carburetors 
for use with infernal combustion engines en air- 
craft. 
In certain types of aircraft carburetors it is 
customary fo measure the cluantity of air enter- 
ing the engine and to contr6l the quantity of fuel 
supplied to the engine in accordance with the 
quantity of air so as fo maintain a fuel to air 
ratio which provides pçedetermined combustion 
conditions in the en,inc. The usual method of 
measuring the air flow is to utilize a Venuri 
meter. «Ieteï Of this type measure the velocity 
of the flowing air, and açe therefore subject to 
error when the densitF Of the air changes. When 
such a meter is used on an aircraft, the variation 
in air density wit!i altîtude must be considered in 
he design of the carburetor, and some means 
must be pr0vidèd to ompensate for it. 
Che of the most effective types of altitude 
0Pensktin àçrangefiiénts involves the use of a 
sealed flexible beilows èxposed to atmospheric 
pressante which éxpands and contracts in ac- 
Cordance with the différence between the interna! 
ad external presiir acing on it. Such a bel- 
lows may be used to operate a valve or other 
control!ing membr to produce a compensating 
effect either in the air meter or in the fuel flow 
control mchanism. 
Such bellows may be evacuated .subsantially 
complete!y, or thy may be fllted with fluid. 
Fluid fli!ed be!lows may be classifled in three 
types: 
(1) Bel!ows fil!ed with fiuid at less than at- 
mospheric pressure, commonly called "vacuum- 
fllled" bllows, so that when normal atmosNheric 
pressure conditions exist outside the bellows, it 
is stressed in a sense tending to cause contrac- 
tion of the be!!ows; 
(2) Bsllows fllled with fluid at substantially 
normal atmospheric pressure, commonty called 
"atmospheric-fltled- bellows, so that when nor- 
mal pressure exists outside the bel!ows, if is un- 
stressed; and 
(3) Bellows fllled with fluid under a pressure 
greater than normal atmosDheric, commonly 
cal!ed "pressure-fllled" be]ios, so that when 
normal atmospheric pressure exists outside the 
bellows, the bellows is stressed in a direction 
tending to expand 
Normal atmospheric pressure is the-prèssure 
exered by the Con¢entional standÇrd atmosphere 
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which, at sea level, is equal to 14.7 pounds per 
square inch at 15 ° C. 
The fluid with which such a bêllows is fllled 
may be chosen to have a suitable temperàture 
5 coefficient of expansion so that the bellows re- 
sponds fo variations in temperature of the sur- 
rounding air as well as to variations in pressure. 
A bellows of this type is a relatively de]icate 
structure, and when usC on an aircraft Whëre 
! 0 it is subject fo considerab!e vibration, it-has 
been found that leakage of the bellows may ocii" 
despite all possible preçautions.. Whensuch a 
leak occurs, the internal and external pressures 
acting on the bellows are eqùalized. Thérefore 
1 a bel!ows fliled withfluid under les than atnïss 
pheric pressure expands When i leaks Whereas 
a bellows fllled vith fluid under greater than at- 
mospheric pressure contracts when if leaks. A 
bellows fllled with fluid at normal atmosphéric 
0 pressure, on the other hand, tends fo retuh .o 
its normal position when i leaks regardiess 
existing external pressure: 
When such a bellows is used to c0mpensate for 
altitude on an aircraft carburetor, it is essential 
5 that the bellows be so arranged, that it will hot 
tend to cause a leaning ou of the fuel and air 
mixture when the bellows leaks. If the fuel and 
air mixture is rnade too lean, the-motor tends 
overheat, with consequent damage to the motor. 
30 If is therefore usual to provide a bellows of the 
type fllled with fluid at normal atrnospheric pres- 
sure for use in compensating the action of an 
aircraft carburetor for altitude variations. 
Since with pressure fllled bellows a Wider range 
35 of temp.erature and pressure response character- 
istics are avaflable than with the atmospheric 
flt!ed type, it is desired to use bellows of thë 
pressure-fllled type in aircraft carburetors. 
It is therefore an object of the prescrit inven- 
40 tion to provide an altitude compensating arrange- 
ment for an aircraft carburetor wherein a bel- 
lows fiiled with fluid at a pressure, greater than 
normal, sea-level atmospheric is used, and 
wherein means is provided to insure that upon 
45 !eakage of the bellows, the fuel and air mixture 
supplied to the engine is ruade ficher, rather 
than leaner. 
Another object is fo provide an arrangement 
including a flexible bellows for compensating the 
50 action of an aircraft carburetor for changes in 
altitude and further including means to insure 
that upon failure of the bellows the altitude com- 
pensating means is rendered inoperative in .a 
sale sense. 
55 A further object Of tte prenent' inventior is 
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to provide means including a pressure filled bel- 
lows for compensating the action of an aircraft 
carburetor for altitude variations, and means for 
limiting the contraction of such bellows upon 
leakage thereof. 
Other objects and advantages of the present 
invention wfll become apparent from a consid- 
eration of the appended specification, claims and 
drawing, in which 
The single figure is a somewhat diagrammatic 
illustration of an aircraft carburetor including a 
pressure lïlled betlows îor altitude compensa- 
tion purposes and embodying the principtes of 
my inventibn. 
Referring to the drawing, there is shown a pas- 
sage 10 for air fiowing thru an aircraft car- 
buretor. Air enters the passage 10 af an iniet 
II, and fiows past a Venturi restriction 2, a 
throttle 13 and a discharge nozzle 4 to an out- 
let 13. 
The second air passage connects the inlet 1 
and the throat of the Venturi restriction I. 
This second passage may be traced from the 
inlet I I thru a plurality of impact tubes 16, a 
passage I1 interconnecting the impact tubes and 
commonly termed a vent ring, a conduit 18, an 
expansible chamber 2 in a pressure meter 2 , a 
restriction 22, another expansible chamber 3 in 
the pressure meter 2 I, a conduit 24, a chamber 
23 and a conduit 29 fo the throat of Venturi 
restriction 12. 
The fiow of air from conduit 24 into chamber 
23 is controlled by a valve 26 which is mounted 
on the free end of a flexible bellows 1, whose 
opposite end is fixed inside the chamber 25. The 
bellows 21 is filled with fluid under pressure 
greater than normal, sea-level atmospheric so 
that under normal external air pressure condi- 
tions, the bellows 21 tends to expand. If the 
inherent stiffness of the bellows is hot suflicient 
to resist this expansive force, a spring 22 may be 
provided to oppose it. It may be seen that if the 
bellows 281 leaks the equalization of the external 
and internal pressures causes the bellows to col- 
lapse. The collapsing of bel!ows 21 is limited 
bF a stop 203, which is preferably positioned so 
that the bellows cannot collapse beyond the posi- 
tion it assumes when the external air pressure 

tial pressure which is an accurate measure of the 
mass of air flowing, the bellows operated valve 
26 is provided, and if responds to a decrease in 
air density so as to reduce the proportion of the 
5 total pressure drop between the inlet 11 and th 
throat of Venturi restriction 12 which is used as 
a measure of the mass of the flowing air in thc 
pressure meter 2 I. 
The fuel flowing thru the carburetor cornes 
10 from a pump or other source of fuel under pres- 
sure (hOt shown). From this source, the fuel 
flows thru a conduit 3, a fuel regulator valve 
a mixture control unit 4, a jet system 2], 
conduit 4, a pressure reguiator 43 and a conduit 
15  to the discharge nozzle 14. 
The fuel regulator 38 includes a casing divided 
by a flexible diaphragm 3 into a pair of ex- 
pansible chambers 4 and . The diaphra=m.. 
3 carries af its center a valve 8, which is bal 
20 anced against inlet pressure, and is biased too. 
ward open position by a spring . A restriction 
1 interconnects the chambers 43 and . The 
pressure in chamber 4 is the pressure af the 
ourlet of the valve 48, while the pressure in 
25 chamber  is controlled by the pressure meter 
1 in a manner to be hereinafter described. 
A conduit 52 conducts fuel from the fuel regu 
lator 3 to the mixture control unit . The 
mixture control unit  includes a disc valve 
30 rotatable by means of a shaft 54 to open and 
close ports connected to conduit 32 and to 
pair of conduits 5 and 33 extending to the jet 
system 24. When the disc valve member 3 
in the position shown in the drawing, fuel may 
35 enter the jet system 24 only thru the conduit 53. 
The mixture control valve is then said to be in 
its lean position. If the mixture control valve 
is rotated so that both the conduits 33 and 5 are 
open, the mixture control valve is said to be in 
40 its rich position. If the valve 33 is rotated so 
that both conduits 3 and 3 are closed, the mix- 
ture control is said to be in ifs cut-off position. 
Fuel entering the jet system 24 thru the con- 
duit 33 may flow either thru a fixed restriction or 
jet  or thru a restriction or jet 38 controlled 
45 by a poppet valve 60 biased to closed position by 
means of a spring 61. Fuel entering the jet 
system 294 thru the conduit 33 flows thru a flxed 
restriction 2. Fuel flowing thru the restrictions 

is at the normal atmospheric value. 
The total pressure drop between the inlet I 
and the throat of the venturi 12 may be sep- 
arated into two components, one appearing 
across restriction 22 and the other across valve 
2. As the altitude of the aircraft increases, the 
bellows 21 expands. Expansion of bellows 21 
moves valve 26 in a closing direction thereby 
restricting the fiow of air thru the second pas- 
sage previously traced. As the valve 25 is moved 
toward closed position with increasing altitude, 
a greater proportion of the total pressure drop 
takes place across valve 23 and a smaller propor- 
tion across restriction 22. It is this pressure 
drop across restriction -2 which is effective in 
the pressure meter 21 as a measure of the mass 
of the flowing air. The function of bellows 21 65 
and valve 23 is to maintain a pressure differential 
between chambers 2 and 23 of pressure meter 21 
which is substantially a true indication of the 
mass of air flowing thru the passage I. 
Since the pressure differential produced by a 70 
Venturi restriction varies with the velocity of the 
air, it may be seen that, for a constant mass of 
air fiowing per unit rime, a decrease in density of 
the air causes the venturi fo create a higher dif- 
ferential pressure. In order fo secure a differen- ?5 

58 and 82 passes thru an additional limiting 
I 50 restriction 83 before passing out of the jet system 
thru a conduit 4. 
An additional passage 205 is provided in par- 
allel with the restriction 5. The passage -5 is 
normally closed by valve 26, which is operated 
5 by a bellows 21. The bellows 21 is positioned 
in a chamber 2S connected thru a conduit 2 I, 
conduit 11, conduit 18, vent ring 1 and impact 
tubes 16 to the inlet II. The bellows 2 may 
be fllled with fiuid af any desiïed pressure, and 
60 may if desired be provided with an infernal 
spring 211. The bellows 20 is designed so that 
the valve 26 is closed at all values of pressure 
in the chamber 28 equal to normal, sea-level 
atmospheric or less. As the pressure in chamber 
28 increases above normal, sea-level atmos- 
pheric, the bellows 27 contracts, thereby open- 
ing the valve 26 to increase the quantity of fuel 
supplied to the engine in proportion to the 
increase in the density of the air. 
The pressure regulator 4 includes a casing 
divided by a flexible diaphragm 3 into a pair 
of expansible chambers 6 and 6. The di- 
aphragm 63 carries af its center a valve , 
which is biased toward closed position by a 
spring 70. Altho the alve 38 is illustrated as 
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being balanced agalnst ourlet pressure, if is n0t 
necessary that a balanced valve be used when 
the fuel flow is controlled by a pressure meter 
such as that indicated ai 2, as explained here- 
inafter. The chamber 66 is connected thru 
conduit 7 and the conduit 8, vent ring  and 
the impact tubes 6 fo atmospheric pressure 
the inlet . This connection is merely fo per- 
mit free movement of the diaphragm 65 without 
compressing the fluid in the chamber 66. Since i0 
the chamber 6ç is supplied with air ai atmos- 
pheric pressure, the spring 70 acts fo rnaintain 
a pressure greater than atmospheric in the 
chamber 6. The fuel supplied fo the dischaïge 
nozzle 4 is therefore always under pressure and 15 
any tendency of the fuel to vaporize in the con- 
duit 44 or in the nozzle  is minimized. 
The pressure meter 2 includes a casing di- 
vided by three flexible diaphragms 72, 
into four expansible chambers 75, 20, 23 and 
The connections of chambers 2 and 2 have 
already been described. The chamber 7 is con- 
nected thru a conduit 77 te the conduit 64 in 
the fuel line downstream from the jet syste]n 
0. The chanber 76 is connected thru a con- 
duit  te the chamber 6 in the fuel regulator 
A portion of the fuel entering chamber 
of the fuel regulator 8 passes thru restriction 
, chamber 46, conduit 78, chamber 76 of pres- 
sure meter 2 , and thru a conduit 0 te a drain 
in the air passage 
The pressure meter 2 . also includes a valve 
member 0 attached te the diaphragms 
and 74, and biased fo closed position by a sprin 
82. The valve 0 controls the pressure in cham- 
ber 76 and hence the pressure in chamber 4 of 
fuel regulator 38. 
If may be seen that upon an increase in the 
quantity of air flowing thru the passage 0, 4o 
the pressure differential between chambers 
and 23 is increased, thereby moving the valve 
81 in a closing direction and increasing the pres- 
sure in chamber 76. The closing movement of 
valve 0 continues until he pressure in cham- 
ber 76 bas increased sufliciently to balance the 45 
increase in the force acting on diaphragm 
due to the increased air pressure differentiah 
The increase pressure in chamber ,6 is trans- 
mitted to chamber 46 of the fuel regulator 38, 
where it acts on diaphragm 46 in a direction to 0 
open the valve 40 and increase the flow of fuel 
to the carburetor so as to maintain the desired 
fuel to air ratio. 
The quantity of fuel entering the carburetor 
is determined by the pressure differential across 5 
the jet system. The pressure upstream from the 
jet system is reguiated by the fuel regulator 
in accordance with the quantity of air entering 
the carburetor, in the manner just described. If 
the pressure downstream from the jet system 60 
varies, that variation is communicated thru con- 
duit 7 to the chamber 5 in pressure meter 
where it acts on the valve 61 in a direction to 
produce a balancing change in the pressure up- 
stream from the jet system. For example, if 65 
the pressure downstreara from .the jet system 
decreases for any reason, the decrease in pres- 
sure is communicated to. chamber 75, causing 
an opening movement of valve 8 I, thereby de- 
creasing the pressure in chamber 7 oï pressure 70 
meter 2 and in chamber 6 of fuel regulator 
38, thereby causing a closing movement of valve 
01 and a decrease in pressure upstream from the 
je system. 
The spring loaded valve 60 controlling the fuel 75 

ïlow thru restriction 58 is provided fo increase 
the fuel fo air ratio whenever the pressure dif- 
ferential across the jet system exceeds a value 
determined by the strength of spring 6. This 
increase in the fuel to air ratio causes the en- 
gLue to run on a rich mixture whenever high 
power output is required of the engine. 
When the aircraft is operating at sea level, 
the pressure at the vent ring f7 is greater than 
ambient atmospheric because of the impact or 
rare of the rapidly moving air entering the im- 
pact tubes 6. This impact or rare may be due 
in part to the airspeed of the plane and in part 
to a supercharger, if one is used. If the stop 
26 is designed fo prevent a contraction of the 
bellows beyond the position assumed when the 
pressure at inlet   is atmospheric, then the 
valve 26 will hot be0perated fo properly con- 
trol the fuel fo air ratio when the pressure af 
inlet f f is greater thàn atmospheric. 
If may therefore ]e seen that the bellows 
operated valve 206 compensates the carburetor 
for changes in atmospheric pressure above a 
predetermined value, which may be normal 
zaospheric pressure at sea level, and that the 
bellows operated valve 26 compensates the action 
of the carburetor for changes in atmospheric 
pressure below that predetermined value. 
Furthermore, it may be seen that upon leakage 
of the bellows 20f the air pressure compensation 
is discontinued for all values of air pressures 
below atmospheric, but still remaLus effective 
for air pressures greater than atmospheric. ne 
error in the lack of atmosçheric pressure com- 
pensation is in the sa.fo diection, since  it tends 
to make the fuel fo air ratio ficher at low air 
pressures. 
If the bellows 207 is also: provided »vith a pres- 
sure type fill, if zaay be seen that if that bel- 
lows fafis thevalve 296 will ]e opened, thereby 
further varying the fuel to air ratio in the di- 
rection of safety. 
While I bave shown and described certain 
preferred embodiments of my invention, other 
modifications thereof will readily occur to those 
skilled in the art, and I therefore intend that 
my invention shall be limited only by the ap- 
pended claires. 
I claire as my invention: 
1. In a carburetor for an internal combustion 
englue, in combination, a lïrst conduit for air 
flowing to said englue for combustion purposes, 
means associated with said flrst conduit for pro- 
ducLug two unequal pressures whose difference 
is a ïunction of the velocity of the air flowing 
therethru, a second conduit in which a flow of 
air is produced by said unequal pressures, a fixed 
restriction in said second conduit, a variable re- 
striction in said second conduit, means including 
a flexible bellows and a flrst valve movable there- 
by for varyLug said variab!e restriction so as to 
produce across said flxed restriction a pressure 
differential proportional to the mass of air 
ing thru said flrst conduit, said flexib!e bellows 
having ifs exterior exposed to a pressure varying 
in accordance with atmospheric pressure and con- 
taining an expansible fluid at a pressure sub- 
stantially greater than normal sea level atmos- 
pheric pressure so that the difference between 
said exterior and interior pressures tends to ex- 
pand said bellows and c!ose said valve, stop 
means for limiting the contraction of said bellows 
so that said valve cannot open beyond a prede- 
termined point upon leakage of said bellows, a 
fuel conduit including af least two parallel 
branches, means responsive to said pressure dif- 
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ferentiàl to control the flow of fuel thru said fuel 
conduit, a second valve in one of said branches, 
means biasing said second valve to closed posi- 
tion, and means for opening said second valve 
in response fo variations in air density on]y above 
the value corresponding to the limiting position 
of said flrst valve, to compensate the action of said 
flow controlling means for such density varia- 
tions. 
2. In a carburetor for an internal combustion 
origine, in combination, a flrst conduit for air 
flowing to said engine for combustion purposes, 
means associated with said flrst conduit for pro- 
ducing therein two unequal pressures whose dif- 
ference fs a function of the velocity of the air 
flowing therethru, combustion air density com- 
pensating means comprising: means responsive 
to said pressure differential to control the flow 
of fuel to said engine; a second conduit in which 
a flow of air fs produced by said unequal pres- 
sures, a flxed restriction in said second conduit, 
a variable rstriction in said second conduit, means 
including a flexible bellows and a valve movable 
thereby for varying said variable restriction so 
as to produce across said fixed restriction a pres- 
sure differential proportional to the mass of air 
flowing thru said first conduit, said flexible bel- 
lows having ifs exterior exposed to a pressure 
varying in accordance with atmospheric pressure 
and containing an expansible fluid at a pressure 
substantially greater than normal sea level at- 
mospheric pressure so that the difference between 
said exterior and interior pressures tends to ex- 
pand said bellows and close said valve, stop means 
for limiting the contraction of said bellows so that 
said valve cannot open beyond a predetermined 
point corresponding to the position which said 
valve assumes when the external air pressure is 
af normal sea level atmospheric value, whereby 
the density of said combustion air fs not com- 
pensated by said valve for variations in density 
at pressures above normal sea love1 atmospheric 
value. 
3. In a carburetor for an internal combustion 
engine, in combination, a first conduit for air 
flowing to said origine for combustion purposes, 
means associated with said flrst conduit for pro- 
ducing two unequal pressures whose difference is 
a function of the velocity of the air flowing 
therethru, a second conduit in which a flow of 
air fs produced by said unequal pressures, a flxed 
restriction in said second conduit, a variable re- 
striction in said second conduit, means inc]uding 
a flexible bellows and a valve movable thereby for 
varying said variable restriction in response to 
variations in air density below a predetermined 
value only, so as to produce across said fixed re- 
striction a pressure differential proportional fo 
the mass of air flowing thru said flrst conduit 
below said predetermined value, said flexible bel- 
lows having its exterior exposed to a pressure 
varying in accordance with atmospheric pressure 
and containing an expansible fluid af a pressure 
substantially greater than normal sea level at- 
mospheric pressure so that the difference be- 
tween said exterior and interior pressures tends 
to expand said bellows and close said valve, stop 
means for limiting the contraction of said bel- 
lows so that said valve cannot open beyond a 
point corresponding fo said predetermined value, 
means responsive fo said pressure differential to 
control the flow of fuel to said engine, and means 
for additionally controlling the fuel flow in re- 
sponse to variations in air density above said 
predetermined value only, to compensate the ac- 

8 
tion of said flow controlling means for such 
density variations above said predetermined 
value. 
4. In a carburetor for an infernal combustion 
5 engine, in combination, a flrst conduit for air 
flowing fo said origine for combustion purposes, 
means associated with said first conduit for pro- 
ducing two unequal pressures whose difference 
is a ïunction of the velocity of the air flowing 
10 therethru, a second conduit in which a flow of air 
fs produced by said unequal pressures, a flxed re- 
striction in said second conduit, a variable re- 
striction in said second conduit, means inctuding 
a flexible bellows and a flrst valve movable there- 
15 by for varying said variable restriction so as fo 
produce across said flxed restriction a pressure 
differential proportional to the mass of air flow- 
ing thru said flrst conduit, said flexible bellows 
having its exterior exposed to a pressure varying 
20 in accordance with atmospheric pressure and 
containing an expansible fluid at a pressure sub- 
stantially greater than normal sea level atmos- 
pheric pressure so that the difference between 
said exterior and interior pressures tends to ex- 
25 pand said bellows and close said valve, stop 
means for limiting the contraction of said bel- 
lows so that said valve carmot open beyond a 
predetermined point, a fuel conduit including at 
least two parallel branches, means responsive to 
3o said pressure differential fo control the flow of 
fuel thru said fuel conduit, a second valve in 
one of said branches, a second flexible bellows 
connected to said second valve, said second bel- 
lows having its exterior exposed to the pressure 
35 at the entrance to said first air conduit and con- 
taining an expansible fluid at a pressure substan- 
tially greater than its associated exterior pres- 
sure so that the difference between said exterior 
and interior pressures tends to expand said bel- 
40 lows and close said valve, said second bellows 
being effective only upon increase of said en- 
trance pressure above a predetermined value cor- 
responding to the pressure conditions at which 
said flrst bellows engages said stop means, te 
open said second valve and said second bellows 
also being effective upon equalization of its in- 
terior and exterior pressures due to leakage to 
open said second valve. 
5O 5. In a carburetor for an interna1 combustion 
engine, a flrst conduit for air flowing te said en- 
gine for combustion purposes, a fuel conduit in- 
cluding at least two parallel restrictions, means 
responsive to the quantity of air flowing thru 
55 said air conduit for controlling the pressure dif- 
ferential across said restrictions so as to control 
the flow of fuel thru said fuel conduit, a flrst 
valve in one of said restrictions, a flrst flexible 
bellows connected fo said valve, said bellows hav- 
6O ing its extezor exposed to atmospheric pressure 
and containing an expansible fluid at a pressure 
greater than normal sea level atmospheric pres- 
sure so that the difference between said exterior 
and interior pressures tends to expand said bel- 
65 lows and close said valve, a second valve in said 
fuel conduit operated by a second bellows which 
fs adapted, upon increase in said atmospheric 
pressure above a predetermined value at which 
said first valve closes, to open said second valve, 
70 said second bellows being also adapted upon 
equalization of its interior and exterior pressures 
due to leakage to open said second valve. 
6. A carburetor according fo claim 1, wherein 
said predetermined point beyond which said flrst 
75 valve cannot open is that corresponding to the 
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normal working position of said valve for normal, 
sea level atmospheric pressure. 
7. A carburetor according to claire 3, wherein 
said predetermined poinç beyond which said 
valve cannot open is that corresponding fo the 
normal working position of said valve for normal, 
sea level atmospheric pressure. 
8. A carburetor according to claire 5, wherein 
said predetermined value at which said bellows 
normally opens said second valve is normal, sea 
level atmospheric pressure. 
9. A carburetor according to claire 1, wherein 
the means for opening said second valve is ac- 
çuated solely by the pressure and density of the 
air entering the carburetor. 
10. A carburetor according to claire 3, wherein 
the means for compensating the action of said 
flow controlling means is actuated solely by the 
pressure and density of the air entering the car- 
buretor. 
11. In a carburetor for an infernal combustion 
engine, an air conduit for supplying combustion 
air to said en,ne, a fuel supply conduit having 
at least three parallel restrictions therein, means 
responsive to the mass air flow through said air 
conduit for controlling the pressure differential 
across sald restrlctions; an enrichment valve 

adapted fo close one of said restrictions until 
said pressure differential exceeds a predeter- 
mined value; and a second valve, operated by a 
bellows responsive to exterior atmospheric pres- 
5 sure, adapted to close another of said restrictions 
and to open said restriction only upon an in- 
crease of said atmospheric pressure above a pre- 
determined value; said bellows being adapted 
upon equalization of its interior and exterior 
10 pressure due to leakage to open said second valve. 
12. A carburetor according to claire 11, where- 
in said second valve opens whenever said exterior 
atmospheric pressure exceeds normal, sea level 
pressure. 
15 1VIILTON E. CHANDLER. 
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